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Introduction
In Canada, Indigenous people are increasingly able to obtain a share of the revenue from resource development that takes place in their territory. The diff erent court cases have made it clear that Indigenous peoples need to be consulted and that in some case their consent might be necessary (Papillon and Rodon 2017) . The development of non-renewable resources in northern Canada has led many mining, oil extraction, and hydroelectric companies to negotiate resource revenue sharing agreements through Impact and Benefi t Agreements (IBA) or similar agreements with Indigenous communities (Prno et al. 2010) . The negotiation of these agreements greatly reduces uncertainties over the legality and the legitimacy of a given project, considering the legal context surrounding resource development and Indigenous land rights in Canada (Papillon and Rodon 2017, Bradshaw and McElroy 2014) . These agreements are also seen by many project proponents as a way to facilitate the acceptability of development projects on Indigenous lands since they establish guidelines for Indigenous employment, community development, and often include provisions for profi t sharing.
Resource revenue can be shared in many ways. Sharing arrangements can include profi ts, the value of production, or production rates. There can also be fi xed payments that will allow communities to cover their IBA administration expenses (Gibson and O'Faircheallaigh 2010) . The sums of money coming from profi t sharing and revenues are generally paid to the organization and/or community that has signed the agreement with the company. In turn, this organization or community is responsible for distributing the sums paid by the company. There are no uniform ways to distribute these sums. For example, in some cases, revenue may be distributed directly to individuals. In others, it may be used for community projects or invested in resource trust funds.
In fact, there are only a few studies regarding the local community impacts of the diff erent modes of allocating revenues and profi t shares (Altman and Levitus 1999; NWT 1989; O'Faircheallaigh 2010 O'Faircheallaigh , 2012 . What are the social and economic impacts of the various modes of distribution and investment? Are there modes that can bett er mitigate the impacts of a non-renewable development on Indigenous communities? Are some modes of distribution or investment bett er/worse at enabling communities to benefi t from this wealth? Which models provide the most intragenerational and intergenerational equity and sustainability? This is a challenging task balancing the needs of households and communities today with the needs and lost opportunities of future generations.
The research reported in this article aimed at bridging the knowledge gap regarding modes of revenue allocation and their impacts. More specifi cally, the objectives were to 1) categorize the various methods used by Indigenous communities and organizations to distribute revenues and profi t shares paid by resource companies; 2) identify the characteristics of each mode of distribution and investment and its positive and negative outcomes; and 3) assess the contribution of diff erent modes to the sustainability of Indigenous communities. Moreover, we hope that this research will help communities to make more informed and enlightened decisions when deciding on a distribution or investment strategy.
This article is divided into three sections. First, we will present a literature review of the diff erent models for distributing resource revenues and their positive and negative impacts for communities. We will also assess their level of sustainability. In the second section, we present the results of a survey and follow-up interviews conducted with representatives from twenty-one Canadian First Nations that have signed a profi t-sharing agreement. We conclude with a discussion of the survey results.
Characteristics of Resource Revenue Allocation
Non-renewable resources are a depletable asset. Any exploitation diminishes availability of the resource to future generations unless the returns or rents 1 from its extraction are reinvested in other assets that benefi t future generations. Sustainability principles, therefore, should be based on the Hartwick rule (Hartwick 1977 (Hartwick , 1978 , which states that at every point in time the total rent arising in the resource extraction industry must be saved and invested in reproducible capital. This will at least guarantee continuing consumption levels for future generations that benefi t from the returns of the transformed levels of capital. For this reason, some economists (Markus Herrman in Northern Sustainable Development Research Chair 2013, 14-15) advise that resource revenue should be invested in trust funds, and that only the interest generated should be spent. This would ensure that the capital is not "spent" and can benefi t future generations.
In this section, drawing on the existing literature, we will discuss the diff erent resource revenue allocation models and their negative and positive outcomes for Indigenous communities. The review presented here is not exhaustive but examines the four more widely used models: Direct payments, trust funds, social programs and services, and infrastructure investments.
Direct Payments to Individuals
The Direct Distribution Model (DDM) transfers resource revenues directly to individuals. Diff erent operational defi nitions exist such as lump sum payments, conditional cash transfers, and dividends (see Segal 2012b for an in-depth discussion of DDM). This system is likely the simplest allocation model and presents the potential to reduce social and revenue inequalities, poverty-especially extreme poverty-and could provide greater social and income security to the most vulnerable (Gupta et al. 2014; Standing 2008; Standing 2014; DFID 2011; Segal 2011 Segal , 2012b Gibson and O'Faircheallaigh 2010; O'Faircheallaigh 2010 O'Faircheallaigh , 2012 Moss 2010; Soares et al. 2007; Schubert and Huijbregts 2006; Morley and Coady 2003; Bunting and Truelove 1970) . Moreover, the DDM provides benefi ciaries with the freedom to decide how to spend the money, may it be for urgent needs or long-term investments (O'Faircheallaigh 2010 (O'Faircheallaigh , 2012 Moss 2010; Gibson and O'Faircheallaigh 2010; Weinthal and Jones Luong 2006; Palley 2003) . For some citizens who live off -reservation or outside the region, this model allows them to benefi t from the nation's success ). Regarding governance and democracy, direct payments could certainly contribute to reducing corruption and rent-seeking behaviour, leading to a more responsible and transparent governance of the funds (Gupta, Segura-Ubiergobas, and Flores 2014; Segal 2012b, 345; Moss 2010; Weinthal and Jones Luong 2006; Palley 2003) . Additionally, this model could have a positive impact on political participation and stronger institutions since it would increase the interest of citizens in the management of the resource revenues due to their personal stake in the profi t (Gupta et al. 2014; Standing 2014; Devarajan et al. 2011; Gillies 2010; Moss 2010; Weinthal and Jones Luong 2006; Mahon 2005; Birdsall and Subramanian 2004; Palley 2003; Sala-i-Martin and Subramanian 2003) .
If direct payments off er many benefi ts, they are also likely to provoke tension among the population between benefi ciaries and non-benefi ciaries (O'Faircheallaigh 2013; Gibson and O'Faircheallaigh 2010) , besides fostering disputes over the borders of tribal territories (O'Faircheallaigh 2016) and Indigenous citizenship ). Moreover, direct payments are associated with a disincentive to work and with destructive behaviours such as substance abuse and domestic violence (Hill 2012; Bunting and Truelove 1970) . In addition, this distribution system assumes individuals will to some extent invest revenues in the form of savings or investments for their children or grandchildren. Given the limited incomes of Indigenous households and the generally low saving rates among them (O'Faircheallaigh 2010 (O'Faircheallaigh , 2012 , this type of redistribution will not guarantee that even weak principles of sustainability will be adhered to.
Trust Funds
Trust funds are another popular means to manage natural resource revenues. Their defi nitions and legal structures greatly vary. For example, stabilization funds essentially reduce potential impacts due to the volatility and help stabilize the pace of government spending, while trusts are savings funds that transfer a portion of the revenues to future generations (Baena et al. 2012) . A common characteristic is that trust funds are (in theory) managed by a distinctive agency and are separated from the fi scal budget (Baena et al. 2012; World Bank 2011) .
It is quite clear from the literature that trust funds can represent an opportunity to accumulate an asset base from mining payments. In comparison to direct payments, this strategy has the potential to generate stable, long-term, and sustainable revenue for the future, thus promoting intergenerational equity (Soderholm and Svahn 2015; Tsani 2013; Baena et al. 2012; O'Faircheallaigh 2010 O'Faircheallaigh , 2012 Gibson and O'Faircheallaigh 2010; Fischer 2007; Poole et al. 1992) .
Critics argue that the actual resource revenue invested in trust funds is unavailable to address other needs or current operations of the community, and neither are they available for direct distribution (O'Faircheallaigh 2010 (O'Faircheallaigh , 2012 Gibson and O'Faircheallaigh 2010; ). Thus, for countries rapidly growing, and those with signifi cant poverty, in the short term, saving less and spending more in the present time could be a bett er strategy for current, and to some extent even future, generations (Segal 2012a) .
Social Programs and Public Services
Mining projects often exist in areas where government capacity may be weak or regional government may simply be absent. When public services are inadequate, governments may promote the spending of resource revenue to fi ll gaps in public service or to extend the scope of services being provided. For instance, the investments might be made in cultural programs, education, and health care. On the positive side, this strategy allows Indigenous peoples to have a greater control over the priorities and decisions about these services (O'Faircheallaigh 2004) . Such a use of funds may also off er them opportunities to develop and improve their administrative skills and their capacity for self-governance (Cornell 2006; O'Faircheallaigh 2004) . The latt er could benefi t future generations by making them more autonomous and in control of their own economic, social, and cultural direction. By choosing to invest in public services, the community could experience greater social returns because the overall return on investment is greater than just fi nancial (Segal 2012b, 343; Collier et al. 2009, 98-99) .
However, the investment of mining revenue in essential public services (health, education) or community programs can result in the disengagement of the central government that should be the agency responsible for providing these services in the fi rst place, and risks establishing a dependency of the institutions towards development (Gibson and O'Faircheallaigh 2010; O'Faircheallaigh 2004 O'Faircheallaigh , 2010 O'Faircheallaigh , 2012 .
Infrastructure Investments
Investments are also made in community infrastructure. The advantage of community infrastructure is that it can benefi t the community at large. Moreover, assets are available for longer time periods if properly maintained. The downside is that infrastructure needs to be maintained and requires services. It is important that the upkeep is built into the fi nance model, perhaps by continuous support of the extractive industry during the lifecycle of their operations. It then could have spinoff eff ects, as new economic operations and jobs might be created through the infrastructure construction and operation.
The four revenue distribution and investment models presented above-direct payments (short-term private handouts); trust funds (longterm investments); investments in social programs and public services; and infrastructure (short-, mid-and long-term public investments)-all present benefi ts and drawbacks for Indigenous communities.
Assessing the Revenue Allocation Strategies According to Sustainability Criteria
In order to go further in assessing the merit of each strategy we use specifi c sustainability criteria. Gibson (2006) has developed an ambitious framework to assess sustainability in the context of resource development, but in the case of resource revenue allocation the main criteria are intragenerational and intergenerational equity. Intragenerational equity measures the equity of revenue distribution or investment in the region, community, and among diff erent groups; intergenerational refers to the equity between diff erent generations. Some authors have insisted on the interconnection of both forms of equity (Weiss 1992; Godden 2009 ), but others (Dobson 1999; Gosseries 2008) argue that these two kinds of equity are often in confl ict. Since mines are depletable assets, intergenerational equity is a crucial issue in this sector-although the lack of intragenerational equity can be a major source of social confl ict within Indigenous communities, making it diffi cult or impossible to address issues of intergenerational equity. Finally, as we will see later, the lack of intergenerational equity is clearly a major issue for some of this study's respondents.
Direct payments to individuals score low on intragenerational equity but can be high on intergenerational equity since the cash is usually distributed equally amongst community members (although some communities located further from the development are usually not included). Furthermore, if cash transfers can address urgent needs, they cannot secure lasting benefi ts. Thus, this model fails to address other causes of poverty, such as access to education and civil rights, and is not suffi cient to ensure economic well-being in the long run, therefore lacking intergenerational equity (Gupta et al. 2014; Bunting and Truelove 1970; Hartwick 1977 Hartwick , 1978 .
Programs and services: Regarding investments in public services and community programs, the volatility and unpredictability of mineral markets make them vulnerable to the mining "boom and bust" cycles. One can argue that funds should preferably address the negative outcomes of mining and create opportunities for improving the economic situation. They therefore could act as automatic stabilizers that invest into programs, services, and spinoff activities in boom periods, and that later can make up for some of the downturns in bust periods. Programs and services can address issues of intragenerational equity through policies designed to support neglected or undersupplied areas (e.g., through income support, advancement of health services, and additional retirement support to name a few).
Investment in infrastructure seems like a good way to use resource revenue, although it is highly dependent on the type of infrastructure that is built. In general, Indigenous communities use the money for collective infrastructure such as a gathering place, but also arenas or swimming pools, and in rare cases to build social housing. These investments contribute to improving well-being and social cohesion, two elements that are often threatened by resource development. However, in the case of infrastructure that needs constant investment in order to function, like swimming pools, their usefulness often doesn't go beyond the resource development lifetime. As for services, it also allows governments to avoid investing, especially in the case of social housing. The latt er can create a false sense of security for the community and regions, and can result in loss of support or transfer payments from central governments. This type of investment can contribute both to intra-and intergenerational equity, but only if the infrastructures are well-designed and maintained, which is often not the case.
Trust funds are in essence geared towards intragenerational equity since usually the capital is invested and only the interest is spent. However, investments, especially in the marketplace, can be risky; during the last fi nancial crisis many community trust funds lost an important part of their value. Trust funds, therefore, have to be treated as long-term investments, which implies that some years there might not be returns and they cannot always be relied on for constant streams of revenues. The governance of the trust funds is also a key element. In most Indigenous communities that were surveyed, the trust funds were administered by the political authority, which makes these funds susceptible to political motivation, and therefore risky investments. It is also diffi cult to convince community authorities to establish such a fund since their community is often in great need of investments and infrastructure and programs to relieve poverty. A future vision for how these funds will contribute to future investments and expenditures is essential in persuading the public and community authorities. Table 1 summarizes the advantages and disadvantages of each allocation mode and assesses their relative sustainability. In many cases, Indigenous communities use a mix of distribution or investment strategies, which allows them to address urgent needs such as poverty relief, housing, and food security but allows them to keep some funds for medium-and long-term needs. Many Indigenous communities face both urgent immediate needs and long-term objectives such as human capital development, economic diversifi cation, road infrastructure improvements, and increased energy self-suffi ciency (based on alternative energies that can displace diesel dependence). The success of revenue allocation appears to be associated with collective investments (short-term or long-term) characterized by a transparent and diversifi ed investment strategy. Most importantly, strong and transparent institutions are key to maximizing the use of resource revenue and mitigating negative impacts. However, the key element, as shown in diff erent research, is the presence of a vision of community development that allows for choosing the best strategies (Cornell and Kalt 2007; Rodon and Schott 2013; O'Faircheallaigh 2016b) .
Revenue Allocation Strategies of Canadian IBA Signatories
Data on modes of allocating resource revenues and profi t shares was collected through phone surveys targeting Indigenous communities in Canada that had signed a profi t-sharing agreement. This component aimed to provide a community perspective on the various models used to distribute revenues from resource development, and the positive and negative impacts of each method. To do so, we developed an online questionnaire that addressed four main themes: the modes of distribution or investment chosen, the decision-making process, the administration and management of the funds, and the positive and negative impacts of the allocation mode.
In 2017, there were over 400 active agreements in Canada between a mining company and an Indigenous community, including memorandums of understanding, surface lease agreements, participation agreements, socio-economic agreements, and impact and benefi ts agreements (Natural Resources Canada, 2017) . In 2015, at the time the survey was conducted, forty-two Indigenous communities and/or regional organizations had an active IBA and all of them were contacted to participate in this study.
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IBA coordinators or negotiators were mostly approached to fi ll out the survey, but other community members with a "position," such as social and health program coordinators, were also contacted in order to get a diverse perspective on the social impacts of revenues. Out of these fortytwo communities, twenty-one representatives agreed to participate in the survey, 3 but did not necessarily answer all questions. This mixed success in recruiting and engaging community participants in the project could be explained by the sensitive nature of IBA-related research and the confi dential and private nature of these agreements. Although our questions did not address confi dential aspects, participants may have felt uncomfortable and unsure as to what they could and could not say. Additionally, the diffi culties could relate to the methodology itself, which did not permit face-to-face encounters. This highlights the importance of research relationships, particularly when working with Indigenous communities. Despite these obstacles, the results provide an overview of challenges and outcomes of revenue distribution and investment for Indigenous communities. The respondents had the option to keep their community anonymous. A total of eleven participants chose to identify their community-of these, eight were based in Ontario, one in the Yukon, one in British Colombia, and one in New Brunswick.
Distribution and Investment Modes
The allocation strategies that were described by community and organization representatives fell under four main categories: Community programs and services, resource funds, infrastructure, and direct payments (fi gures 1 and 2). The most common mode of distribution or investment was funding community services and projects, which included education and training opportunities, employment and business development initiatives, and cultural and social programming such as elder and youth initiatives and community events. Housing and environmental monitoring programs were also funded. Moreover, one community even used revenue to cover medical care fees that were not covered by the public regime. Trust funds were the second most common option chosen by respondents, with a large range in operating modes of these funds (administration, spending, and investment types). Revenues were also used for community infrastructure, such as arenas, road maintenance, and the improvement of internet networks. Direct payments to individuals or households was the least common mode of distribution, but were made in a few cases, for instance during the Christmas season.
Decision-Making Process and Funds Management
During the process of choosing a mode of distribution or investment, most communities and organizations involved legal and fi nancial advisors. The Assembly of First Nations was also involved in one case and facilitated information sharing between communities. Standard practice was then to consult community members and local organizations on which distribution mode to choose and what services and projects to prioritize. Specifi c groups such as hunters, trappers, and gatherers associations and Elder committ ees were targeted for the consultation process, in order to bring forward their respective concerns, needs, and expectations. However, one informant mentioned that women's associations and youth organizations were not consulted in the decision process regarding the distribution mode and the projects that would be prioritized. Nevertheless, it was expected that revenue distribution would positively impact all social groups in the community.
The fund management and distribution were predominantly done through the local government (Figure 3) , which in most cases was the band council executive. A minority used a third party such as a trustee board, a corporation, or an association. The Assembly of First Nations also acted as fund manager in one case.
Economic and Social Impacts of the Allocation Modes
When asked about the positive impacts of revenue distribution or investment on community economic development, respondents predominantly mentioned employment (Figure 4) . Thus, in addition to direct employment, mining activities can support the parallel contracting of local companies such as catering, housekeeping, and security services. Moreover, the use of revenue for community projects, services, and infrastructure can also lead to the creation of local jobs, which, considering the lack of work opportunities in these often remote locations, presents the potential to galvanize the local economy. However, an informant pointed out that qualifi ed jobs (e.g., mechanics) are mostly awarded to people from outside the community. The importance of mining revenues as additional funding for community projects and opportunities for education and training development was also stressed. As specifi ed by a respondent, "The funds used to improve programs, and in particular the post-secondary program, had a signifi cant impact. Each community was able to fund ten to twenty more students for school." More education and training opportunities could ultimately result in an increase of the local qualifi ed workforce.
One community representative also mentioned the investments in a hydro plant as a major economic impact of resource revenue, as this alternative energy source will allow for reducing the energy costs for community members and could facilitate creating new businesses, thus contributing to long-term sustainability through transforming a nonrenewable asset into a renewable asset.
A recurring concern of several respondents referred to the lack of awareness, transparency, and accountability in the distribution process, sometimes causing distrust and a sense of inequality. Thus, about a third of respondents thought that community members did not all benefi t equally from revenue, and half of all respondents said that not all communities in a region benefi t in the same way from resource development, clearly an issue of intragenerational equity. Indeed, the revenue sharing formula between aff ected communities is often based on the level of impacts measured by the proximity to the mine and not on the community needs. Another concern referred to off -reserve members who did not benefi t from revenue distribution except in the case of direct payments to individuals that are distributed to all members of the community whether they live in the community or not. A respondent also commented that revenue distribution failed to address urgent needs, and that more direct payments were, therefore, needed.
Direct payments were also criticized, however, by a respondent who mentioned that they had litt le to no economic impact on the community. This was echoed by another respondent who explained the diffi culty in retaining the money from payments locally, as it was spent on goods fabricated elsewhere. One respondent criticized the trust fund strategy, stating that the investments were not productive and that administrative costs were too high. Moreover, the money was not available to address community priorities and urgent needs.
Respondents were less vocal about the impacts of revenue distribution on social community development. Positive impacts were mainly articulated around social and health programming that was said to have improved and which therefore had improved overall community well-being. Education and training opportunities were also said to have opened up new possibilities for community members. Spurious eff ects of mining revenues were mentioned-mostly the rise in alcohol and drug consumption, which would sometimes occur due to direct payments to individuals.
Discussion of Survey Results
The data collected amongst respondents show that resource revenue use and distribution is a complex endeavour without a clear direction. It seems evident that Indigenous households that are aff ected by mining projects are in need of both short-term direct transfers (to reduce intragenerational equity) and long-term investment into replacement assets for depleted non-renewable resources (to address intergenerational equity). In addition, almost all of the Indigenous communities need to provide more public infrastructure and services. Using resource revenue for the latt er speeds up the process of acquiring important public goods such as arenas and swimming pools, but also introduces additional maintenance and service costs that can use up some of the future revenues. Without a solid tax base (from property and income taxation) communities run the risk of dependence on the boom-and-bust cycles of the mining industry. Furthermore, many of the infrastructure and public goods should be provided by other levels of government. In the short-and medium-term, communities need to provide training and education for residents and entrepreneurs to fully benefi t from higher-level jobs and business opportunities. This should be the joint responsibility of central governments, communities, and extractive industries.
The governance, management, and administration of resource revenues is another major challenge. For example, in the vast majority of the communities surveyed, the resource revenues are managed directly by the political authority, in most cases the band council. This goes against the practice of trust funds managed by an arm's-length body that is immune to political infl uence and political cycles. An arms-length body would insulate fund management from the political short-term needs and would thus tend to foster intergenerational equity more. However, it is reassuring that the majority of resource revenues are invested into community programs and services and trust funds, and only a few communities are using direct payment. On the other hand, this could also be evidence that central governments are failing to provide much-needed services, public goods, and infrastructure in due time.
Conclusion
Many Indigenous communities face both urgent immediate needs and long-term development needs. As we have seen, some communities use a mix of distribution and investment strategies, which allows them to address urgent needs such as poverty relief, housing, and food security, and also enables them to keep some funds for medium-and long-term needs. However, communities need to determine what proportion is invested in trust funds, what proportion should be directly distributed (if any), and what proportion should be used for education, training, business development, public goods, and infrastructure. This is clearly a political process, and in order to make this choice communities need to develop a vision that will allow them to weight preferences and start a public debate. However, as long as many Canadian Indigenous communities, especially those in the North, are faced with poverty, diffi cult social circumstances, and poor access to public services with, for example, issues of overcrowding and lack of clean drinking water, it will be diffi cult to develop a vision when there are so many urgent needs to address.
We have also seen that in most surveyed communities the trust funds are directly managed by the political authority, thus providing no insulation from political infl uence. It is, however, diffi cult, especially for small communities, to set up independent boards to manage trust funds. A solution would be to constitute intercommunity trust funds or trust funds managed by independent authorities, with a board of directors that consists of representatives from the community and other responsible authorities, for the management and investment of resource revenues.
The survey also shows that some Indigenous communities are investing in infrastructure, and environmental and social programs including medical care and social housing. All these programs should normally be funded by the federal and provincial/territorial governments, and this att ests to the chronic lack of investment in Indigenous communities in Canada. The mining companies could also contribute more to community infrastructure and its maintenance, and should cover all environmental costs related to the mining operations.
Finally, whatever the choice of distribution or investment mode, in order to ensure sustainable development, communities need to ensure that the lost natural capital (both non-renewable resource depletion and the environmental damage created by the operations) will be replaced for future generations. This can be done in the form of long-term fi nancial investments, investment in renewable resources (e.g., energy, food security), human capital, or in long-term physical assets that will contribute to community development. But here again, this lofty ideal will be easier to att ain once the basic needs of Canadian Indigenous communities are met.
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Notes

1.
The rent is the diff erence between the market price for an additional unit of the resource and the cost of extracting it.
2.
In 2017 the number of active Impact Benefi t Agreements in Canada rose to fi fty. 3.
In two cases, two representatives from the same community or regional organization completed the survey, meaning that eighteen communities/ organizations are represented in total.
